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PERINATAL HEALTH AND TRANSLATIONAL MEDICINE
José Luiz Figueiredo1, Claudio Vinegoni2, Luiz Carlos de Abreu3
Throughout fetal life, tissues and organs of
the body are found at a critical period of development
which coincides with the period of rapid cell division.
When faced with lack of nutrients and hypoxia, the
first fetal adaptation is a decrease in cell division
rate. This cell division rate occurs both by direct
effect of nitrogen starvation, and by hormonal and
growth factors changes1. A reduction in the number
of cells, the change in structure and functioning of
organs, permanent change in DNA methylation, and
in gene expression have also been considered to be
molecular mechanisms responsible for fetal
programming1.
On the other hand, epidemiological
observations have led to the hypothesis that the
risk of developing some noncommunicable chronic
disease in adult is influenced not only by genetic
sandadult life-style, but also by environmental
factors acting early in life2. Environmental processes
that influence the tendency for disease in adulthood
appear to occur throughout the peri conceptual, fetal
and infantile phases. Even short periods of
malnutrition can permanently reduce the number
of cells in certain organs during the fetal stage of
development, causing changes in the distribution of
cell types during metabolic activity, as well as
throughout the organs´ structure2. There is also
growing evidence that maternal metabolism and
intrauterine conditions may be responsible for the
child´s development and growth programming1,2.
Intrauterine growth restriction (IUGR) occurs
when the fetus does not reach the size determined
by its genetic potential. This is a clinical problem
that affects around 7-15% of gestations3 and is
associated with increased perinatal morbidity and
mortality, as well as birth weight, which is understood
to be an indicator of pregnancy conditions, and more
specifically, intrauterine growth4-8. Low birth weight,
disproportion in head circumference, and the length
and weight at birth are markers of alack in nutrients
at certain stages of pregnancy8,9. These changes,
which reflect adaptations to support fetal
development can permanently “program” the body’s
structure and function and thus be determinants for
disease during adulthood; thus defining the fetal
programming, as proposed by Barker1,2,9.
Children with low birth weight, regardless of
their social background, have an increased risk of
presenting cardiovascular disease and type 2
diabetes compared to their peers of higher
weight10,11. Although factors related to adult weight
and life-style may be additional confounding factors,
the association of low birth weight with chronic
diseases seems to persist after exclusion of such
factors. There is a direct relationship between low
birth weight and chronic disease, even after
adjusting for relevant confounding variables,
including alcohol consumption, levels of physical
exercise and socioeconomic status10,11.
Mortality in the perinatal period reflects
generally the factors related to pregnancy and child
birth, so, a significant number of deaths from
preventable causes on the govern health services
can be avoided. Increased attention to both mother
and child is essential for the success of adequate
growth and development of the individual12. Costa
et al.8 observed a 25% incidence rate of underweight
among infants born at term, and a large proportion
of newborns´ small-for-age12. The authors conducted
an observational study, and reported that the
incidence of insufficient birth weight (PNI) was one
quarter of the total births12. In Brazil, 68.6% of
newborn deaths under one year of age, occur in the
neonatal period (up to 27 days of life), with the
majority occurring on the first day of life. This rate
seems to be related to low birth weight and adverse
events during pregnancy12.
There is also evidence that the type of delivery
is a corroborative factor for the implication of future
outcomes, or a stimulator of epigenetic factors
demonstrating the complexity of human growth and
development. It is known that the most common
issue associated with emergency or elective cesarean
sections for a child’s health, even for at term
pregnancies, is respiratory disease, which increases
perinatal mortality considerably11.
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Epidemiological research have analyzed
aspects such as mother’s height, weight, ethnicity
and parity variables, which are known to account
for 20-35% of the variability of birth weight at term11.
Research addressing newborns small for gestational
age (SGA) and intrauterine growth restriction are
well defined. However, those that relate to small for
gestational age are quiescent8. Therefore, facing
difficulties inherent toresearch with large population
groups and miscegenation between peoples, is
increasingly imperative incarrying out animal models
to study the effects of low birth weight on off spring
health, and its consequences on immediate and long-
term growth and development.
Translational medicine, conceptually involves
the set of knowledge designed in biomedical
laboratories, tested on animals, which are then taken
to the clinic in search for diagnostic and treatment
improvements in tackling disease. Translational
animal research is important for the development
of criterias, and strict protocols, simulating with
great accuracy, what may potentially happen to
human health throughout life. As the vast majority
of perinatal mortality is related to factors occurring
during pregnancy, the creation of animal models is
intrinsic for the replication and study of occurrences
during this period.
Animal models of both growth restriction, and
early cesarean section may serve to verify the
effects, on an under weight model, of its under
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weight status, and of a cesarean inaccurately
indicated, respectively. The use of arterial
luminescent markers may identify changes in vessels
during the first weeks of pregnancy, and provide
information on what may occur in other organs after
birth. In particular, recent advances in optical
imaging of small animals combined with the use of
fluorescence microscopy, the development of new
molecular contrast enhancement, and new schemes
available to compensate for motion artifacts, have
opened possibilities for better observing biological
and cellular physiology in vivo. The combination of
imaging techniques, including radiological methods
such as MRI, X-CT and CT PET, along with fluorescent
microscopy may help in elucidating pathophysio-
logical processes involved in the restriction of
intrauterine growth, bringing new contributions to
the current understanding.
Therefore, it is essential to incorporate basic
research approaches that include: imaging methods,
the involvement of multidisciplinary teams, a
perspective on minimizing environmental and early
interventionism impacts on child birth and
development. Thus, the contribution by Costa et al8 is
current and relevant for the field of public health.
Investments should support the growth of knowledge
in this area of expertise. Finally, translational medicine
has shown to play an important role in address sing
issues experienced faced by all of those continuously
engaged in clinical and research practices.
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